Beta-carotene prevents bile acid-induced cytotoxicity in the rat hepatocyte: Evidence for an antioxidant and anti-apoptotic role of beta-carotene in vitro.
Hydrophobic bile acids are implicated in the pathogenesis of cholestatic liver disorders through mechanisms involving oxidative stress and mitochondrial dysfunction. Antioxidants ameliorate bile acid-induced cytotoxicity in rat hepatocyte suspensions. The purpose of the current study was to evaluate the potential protective role of beta-carotene (betaC), a putative fat-soluble antioxidant that is reduced in patients with cholestasis, against bile acid-induced hepatotoxicity. In freshly isolated rat hepatocyte suspensions that were exposed to the toxic hydrophobic bile acid glycochenodeoxycholic acid (100 or 500 microM), betaC (100 microM) decreased generation of reactive oxygen species by >50%, similar to the inhibition afforded by alpha-tocopherol. Commensurate with this antioxidant effect, 100 microM betaC also protected hepatocytes against both glycochenodeoxycholic acid-induced cellular necrosis and apoptosis, which was associated with reduction in caspase 3 activation, inhibition of mitochondrial cytochrome c release in rat hepatocytes, and prevention of the mitochondrial permeability transition in both liver mitochondria and rat hepatocytes. A lower concentration of betaC (50 microM) produced similar antioxidant and anti-apoptotic protection but with less inhibition against cell necrosis, suggesting that the higher concentration of betaC may have conferred additional cytoprotection not directly related to its antioxidant function. These results demonstrate that the antioxidant effects of betaC may provide hepatoprotection against cholestatic liver injury by preventing bile acid-induced oxidative stress and mitochondrial perturbations.